i$j ^lui^Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK nil 



^ljjjjj2t LS J W^J jljjlSjjSjUil **-•,« »JJ J 



jJljASlj jLSSVI o* JjJxJI UaIxjj U£ < _ r ujjjljL»il 4^4 jj) 4JU ^ i^C-J-i Uaa^al 4£jLuJ| tlilji^iNall J^ti £* 

SjinNalt aJl&j l^J 4lrtl£Jl 4a^»jJ|j iliLuiLi]) Jj^ajj jLj .... 4_jjLj££J| Clil£ja»AiL) .^\M| j-ilj-i Jj«« 4 a^aJLutAll 



<> ^311 ^k&Ii LjilfrV 9>U k^uajj ^ ^j3au ^311 S>bU! ^UjjjJ! £jj| <> JjJxS! fU$i ifltil .... ^JJJ^VI 



jJjj3£jj£jUJ|j 4 Sl3a al l 4jJjj3^VI ^ail\ c«J interfacing J*& Jfr"3 Jj1\ j*a\Jxl\ <aAl £jjj ^1311 lakLai lj 



























+ SV Switching 
power supply 




Battery 
supply 
(AAx4) 


-► 


Low Battery 
status circuit 












+5V ^ 








^+5V 


















ICD2 Programming 
interface 




PIC16F887 

microcontroller 


-► 


LCD module 
interface 




















UART Serial intErface 






Driving 
Piezo speaker 




















IKL bus interface 












Driving DC motor 
circuit 




















Programmable Analog 

input and Digital 

Input/Output port 








Driving RC servo 
motor circuit 




















t 




20MHz clock circuit 



























4jj^ui ji&l JaxJl £fiA .... ^»jaaIIj jxausla]) Ji£. jjj£]| J^-uu JjSLjj lifcj 
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4h;lt all fUd •^Li'.j* 



i$j <a5 £lu£Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



Jljjjjj2t LS J W^J jljjlSjjSjUil **-•,« »JJ J 



4jda2 j£ ajji\ Jjaj ^4 .... AjSjSa^l SjjIjI Sjjj-a a-SAj 



1CD2 in-system programming jack 
Battery terminal 



POWER 

switch 



LOW BAT. 
indicator 



LCD connector 

(RD2.RD3.RD4-RD7) 



UART connector 

(RCGand RC7) 

l 2 C connector 



(RC3artdRC4) 



Piezo speaker 

(RCO) 




Servo motor output 

{RC5, RB4 and RB5} 



DC motor output 
(connect RC2, RDO, RD1 
andRC1.RD2.RD3) 



Interrupt port 

Programmable I/O port 
Interrupt switch (RA0 _ RA3 RA5 RE0 _ RE2) 

(RBO/INT) 



LED monitor 
(RB3) 



RA4 switch 



JjjjI! lift £l Ia*}U 

20MHz J* (±*u 

USB J^ 6* J-ajjProgrammer J& tsJ^i 

LCD -Jl J^-aj^ c)^* J**-« 

Speaker ^ csjj^j 

2 DC motor Driver J& l$j**1 

I2C Bus ^ <£j3»3 
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4jajbu4i! 



ff\ i i n 



ji*., 



i$j <a5 £lu£Ui »<-v"'<tj LJUJjjjii aj - ' dj ; j«uiC' <Luuii SjuhK <\\\ 



^JiJjft LS J W^J jljjlSjjSjUil ***Ji »JJ J 




K12 
AN1/RA1 



5/RAO Igf 1 ^" 



4LaiL» Programmer ^i-iai^l ji Programmer 
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4jajbu4i! 



^j J i n 



Ji., 



i$j ^lui^Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



^ljjjjj2t LS J W^J jljj2i£jj£jUil **-•,« »JJ J 



USB -Jl J5^ (> ^J^' ^W^ JJ-AW^ 1 & b* J ^' (^-J 2 0^ 



/ 



i 



o%> 




USB Progra mmer jcd2 cable 




oopl 

o ' 



USB port 



O 

Oa 

o| 

o 



BftTT 

i O 



L£D irtToTl [ dVull j 



$ 



BC7 RG6 RC4 RO 

RxD TxD SDA SO. 



< 



B 



I CD 2 



ON 



JON 



oo |[ijl :■; 
II 

*t *t =*t 
lj nj i- 1 

91B 



88 ii 

OO M 

oo 






Robo-PICfl Robot 
P I C M i oroRo b oi i c 



[• « \* m 



RBO/I MT RAO RA1 RA2 RAJ RA5 REO RE 



o a q a a- o con con I u c ol ceo \a i 



fLuu U£ 4jIc jjjlall iUlu .... L^uu c^jjjj Acliua ljLUlS JjjJI 1JA fl.lilu.1 JL\ Jl-iiS ^VIj 



Figure A2-2 




T VV*4Top side >*VJV 

^ 1 * * \"V * * V* * * IV * * " " 




Turn the extrude side to outside 
and tight a screw from bottom side 
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4 hilt all njj^d jSa.a 



i$j <a5 £lu£Ui »<-v"'<tj ujUJjjjii aj - ' dj ; jjjjC' <ujuiii SjuhK <iM 



Jljjjjj2t LS J W^J jljj2i£jj£jUil ^?-«j^ »JJ J 



gear box Jj*j & d\Sjs^l\ l_u*jj Aljjla la*V 



Leave the 
gearbox's hole 




3x10mm. screw 



• •• 



*• 



► *•* 



Bottom side 



• •• 



Figure A2-3 




3xlGmm. screw 



O-jjJ ^fl <4ti U*>i US Driver Jl 4-« UL-ajJ j4h .... ^Wj4^ ( iilSja-»It <> 4ajL»JI tibtuiVi ciljLl U& la*V 



Figure A2-4 



■[Top side^," 





Main sprocket 



Figure A2-5 



2mm. Wood screw 
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AjajbuUI yr jji^i J]Uv> 



i$j ^lui^Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



^ljjjjj2t LS J W^J jljj2i£jj£jUil **-•,« »JJ J 



fja ftjj$-uu» (J& LJ^Ujdl oi&j AjL^I CJ^jUxi lj^c <-u£jj ljLUJ aja^uu »iftj djjLuall C£Uj«J1 l_u£jj *jj Ufe 

t$jlfr ulull ££a)A djjx-a j^lja. JaIjj IJI 4^aUj .... 4£jaJl ^Jfr £»JJJjJl JcUju IfW CJUijjjjil ^fl 



1^ 

Hub I 



Metal axel 



I Hut 



Medium supprot wheels 



Large supprot wheels u . 
Hub i i Hub 



• ^Sth holet -' 



^^>^j2ncl hole 



1UU j 



Metal axel 



•i 



jffMl 



10 




j^jUxSI d^ jja-» alJiluil <> JjV <4& £il£ja-»Il ^le J^aJl <> LajI Jjjj <UiaJ!j <U«UVI £»3b*il ^«j ciljai! 
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4 hilt all njj^d jSa.a 



i$j <a5 £lu£Ui »<-v"'<tj LJUJjjjii aj - ' dj ; j«uiC' <Luuii SjuhK <iM 



Jljjjjj2t LS J W^J jljj2i£jj£jUil **-•,« »JJ J 



4Jlc.liuaj Ua2 jj^l\ CJjjjjII ^Jc jALaJl Jjjjil 4^j3 -*JJ ^ -Sa^Vj 



Thumbscrews 




Wirless -It ^ J^^l jj^j g* .... ^jjjjI J*uii Jiili la*V 
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AJaibutll yr jji^i J^li.a 



i$j <a5 £lu£Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



Jljjjjj2t LS J W^J jljj2i£jj£jUil **-•,« »JJ J 



M-l motor 




CJjjjjil (jC- {dsihl) 2xj {la LguAJuH rjilJI OjLui) <^3*J j£2 .... a *■*"'■ ■■ *1\ A*Ljxa1\ J" 1 mail £jJJ 4^JUil SjJ^flJl 



Insert the 
GP2D120 
structure 
and tighten 
the screw 
to fix it. 
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4 hilt all njj^d jSa.a 



i$j <a5 £lu£Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



^ljjjjj2t LS J W^J jljjlSjjSjUil **-•,« »JJ J 



^^i r _j j^jj a*ls js 31 £»v 



... GND,Vcc, output lU^j^ 




<j*a! j-»j £>ua>« j£ ^il £jajJ| <M& La j£ Aj&jLytll 
.... 4£jaJ) (ja»£xj iJL£ H a Ijuj Driver -^' J^a (j^ 1.1^ 4 laj i ■■; ujL£jA»ail JJLuu iCLafl 

Sjjj-oSl Ja^V Ja*j t$^ ^j^-^Ii (j^SU-4 »L*jL lilja-ail jjJf" J^V) flilalj tilj^-a JJL u ij <j^» sJA ajj£ u'jJ-^' 
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AJaibutll yr \us\ J]Uv> 



i$j ^lui^Ui »<-v"'<tj LJUJjjjii aj - ' dj ; jjjjC' <ujlU) SjuhK <iM 



^ljjjjj2t LS J W^J jljj2i£jj£jUil **-•,« »JJ J 



Jj*^jj1 ciljla! &% ^LutaJl IJflj ADC J3ta> <> till J fljfl A&IwaII ^tuta. <> CjULjjI) Sfljil Ul 



Infrared LED transmitter Infrared Receiver 




GP2D120 



jttj l ^ tl .a". . „t J A*. . „t ^ t-ilalj ... (jJ*-« JJ J^ ^-* djLuil JLuijL (JuijaI) ajSj t JjVuii<\j J-uij<« 4J (j^Lui^il lift <jl la^V 
L$Jlu.jj ^iLuLAl! JjJaj <»jj A1mi>^» 9jLiV! JbSlu-V f j3U! <>jl! ^ fluj .... Aj ^SSJiyi ^311 <w*J! <> IfyA&jt 

Vout dkjal\ J* .... Ajilja Jii J* 

Output voltage (V) 
2.8 




4 8 12 16 20 24 28 32 
Distance (cm) 



CjULuII ^c. Jj,uaaJ! 4jl»fr £j£j ADC j»!^»*-l J^ <> ISjLu. UjSJ USfl A&LmmII jJlu AjjIjaJ! 4-«j£ jjju Ja*V 
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4jajbu4i! 



^j J i n 



Jii., 



l$j <a5 £lu£Ul »<-y"'<tj LJUJjjjil aj a ' aj ; j«uiC' <UiuI) SjuhK <\\\ 



^JiJjft Ls J W^J jljj2i£jj£jUil 4a-*J^ »JJ J 



Jl£j CJbbJl JLi J!!U (> QjSj Ax* JaIxIIIj ... Sli» |R j!>U. <> <iUJ *jj .... Jl.iViuiVlj Jlu-jV! ^LjlaxS <Uu^b Ul 
4-uabUl pj n -It <> »J*J .... UUS UjI&L* ^ 4a-«jjJI 4*jjia Ul MAX232 -W SjJlJl <UbU! Jjj JuiIulL) 

JjV*unalb 




2T 



"E 



C2) 3 



CD Out 

@ GND 
@Vtt 



JTS 



T 



Infrared Module -L 



O.luF 
50V 







Vcc 
Out 
GND 



LaS 5CL« jiil jijjji£jj£jLa a I laJLmb liL <_pab*, Cjjajj aj - ■ dj dllLajj |R Jb (j^abV JlJ ^ ^jb^ Qi^ 2 J*jjj-»II b»l 




(A) 



o K ll A o 




IR-LED 


I 




| 


1 


jy ul 


2-5V 


LU 


• * 

• 

• • 






• 

• * 


D 


• • 

• 

• • 




C 

o 


V 

■ • 

A 


B 

O 



(B) 



-o o- 

SW1 



-o o- 

swz 



,'C 



-o o- 

SW3 



,"D" 



-o o- 

SW3 



+3-5V 
Q 



VUD 



GPO 



GPB 



GP1 



IC1 
ER4-FW 



GP2 



GP4 



GND 



(C) 4, 



L£D1 WA- 
IR-LED-I- ? 



Rl 



-w^ 




JjSIuiaI! ^i! r aSjl! J^jj ill* D jjll ^ Ia*J! ^ IJI Aia^jjj ... CJ>»jjJ! lift Jl» aj^uij ^ jJlS £,¥1 «£u1 AjSUL 

«UiUii| ^ifr jfJa! r aSjl! Jaaj iIuUj t^bbJ! t^luaj !J! AJU AjajA AIaa. aJiluu .... t^jJjjJb <>abU Jj*l! <^j 

.£11 liS ^ja^II ^j*j ... |SSj & 
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4jajbu4i! 



ff\ i i n 



J*., 



l$J <a5 £lui^Ul »<-v"'<tj LJLjJJjil aj - ' flJ ; JjJJC' <LuuI) SjuhK <\\\ 



^JiJjft LS J W^J jljj2i£jj£jUil A -$- A Ji »JJ J 



..AjIJj *jI§ *l£ j$£ f^ j£ o-J lift JjSUj LJLjjjjjil 4*-»jjJ V-^j^l dj&l) t>lk 

iiL <j<flli. ljjjjj a a i aj i ■■ Ua nja - a JLujj IfljJjJaj ASjLuiII CJ)j>nK m\\ '*'»$* jJ tilJL Jpj LJI ££3 



ER-4 Remote control 





Robo-PICA 



ja£> AjjLjJI SjJalA ail Cogjjj 
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AJaibutll yr jji^i J]Uv> 



